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LIGHT SOURCE ::PEYICE FOR AN IMAGE PROCESSOR 

;.:·· 

BACKGROUND oF'. THE: :i:NVENTION 

The pre1;~rit>irivention relate·$ •;to a light source 

5 · · deyice for ·a~:· iJria:gt! processor· which converts a picture 

image detected b-~·:_aJi industrial television (ITV) into a 
,, 

binary numera_i. £6*. further proce~s.ing, and more 

I?.art iculai-1y'.' 1:0 a: . light source device of . an image 
. .: ·:·,· .. ·. ·-:~: : ·. . 

processor. ad~.Pt~d: _to .detect a solder leveler formed on a 
::> ·> .· 

10 print circuit>bo~J:d~· . . .· ·. . .:· .. 

The imag~. ~;'ocess;or which converts a picture image 
. '...:·:· <·.~<:' :~~:_:· :·· 

signal·· picke~ uP: ;.~y the ITV into a ·two-value data 
.. :>::·. -<· . .<·:.·;-;··: 

·. c;o~prising a: ~igh)~evei .signal an4: :a low level signal ( 1 
· .. · ; .. :· : . ~·· .. : . 

ancf Q) is no'l(;us~d· ln. various tec}iri,ical fields.. In an-
.·'-· 

· ... ·· 

15 autornatic" ~ourttirig: system of ·elec.tronic devices, the . .·· . . .,. ·.· ·• . .... 

20 

· image procesa,:s·qr<i~>.used for detec~fng the mounting 

positions of ::fl:ie~·deyi¢es and posit"lons of standard marks 
·. :_ ·, ': ·. . . : .... ·. ~: .\· ·. ·· .. 

on a print cd.rc\lit t?oard. 

Referrin:~ tc:».··Fig. 1, · showing: an example of a 
<.- .... : .: .;.·· 

conventional· :image. -~rocess·or, an i1'v. camera 2 is mounted 

on a robot 1 : at ·:~~ ~ppropria te v~~~ icai posit ion 

dependent ori"·~; f~·~af,iength of .tii"e camera. A light 

source device·il::is ~~unted on th$' ITV camera 2 around a 
. . :.: ...... :.·_, :·_. ,. '.:;·.-:·:·: 

lens barrel .4::th.~r~of... The light 'source device 11 has a 
. ·.-.': ::~· . . . :: . :·: ;· . . 

25 -.light sourqe:~µ¢h':·¥s. ~ cold-cathode< tube and/or LEDs which 
.. :·::·~:~ · ... :~·';:"::. :.-;-....>···.,_:: <: ,, ·:"·'." 

·:.·. """·.-:·:·"·:. 

... emit~- ligh~_,.<,arid:.·~a··ci4-ffusing plate\for transmitting and 
. . : · .. _:· -:.:~.;.: ~- · ... ·. . .. , . : . ·,,; ·:-'; . -'.:. :· : 

. di~fusing tJl~·: i'igti't~. In order t'1ci.t, diffused light 
. ·.::: :··· :· .. 

This Sheet Has Been"il~ace~: ·. 

1w1 ~11mu1wm > • 
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· transmitted through the diffusing.plate may have a 

sufficient quahti ty of light, a ,ii-~h.\: source capable of 

emitting a relatively large quan.if~y of light is 

selected. 
""::,: ::: .. ··:. 

The diffused light from th_e_·:;).:i,.-ght source device 11 

is .projected onto a standard marl( io·formed on a print 

circuit board 3. However, only .th~ light within a range 
<· :-.,:· .. 

indicated by dot-dash lines lla J:>e~ween the light source 

device 11 and the standard mark JO: in Fig. 1 is app1ied 
_;: .· .. •.·. 

to :the standard mark 10. The dir~qtion of light beam to 

be projected on the mark 10 is the: direction included in 

the range between the lines l la •. ··: 

Since the standard mark 10 is•made of a conductive ".·-.··. 
": .·· .. ··.·· 

material such as a piece of copp_er'.'. foil, the surface 

15 the;reof is flat. T~erefore, in the case where the· 

pos,ition of the mark 10 is deteci~~. a comparatively 

20 

25 

: .,·· .... · . 
. ·.:•._;.· 

suf:ficient quantity of light is ?;~fleeted on the flat 

sur'face, al though the light in th~ ·only small range 
' . · .. · . 

def·ined by the .lines lla is proj~d,ted on the mark. 
·:.: ·. :.: :~/:·;· 

Con:sequently, an appropriate picture image can be 

.obtained by the ·1TV camera. Hence rio serious trouble 

occurs. 

The image processor is also u~-~d for detecting the 

position of a conductive member 6o~ted with solder, that . -:;; .. ":· .. ··· 

is, a solder leveler. The thicJqies~- ·of the solder 

coated on the conductive member is .. :of:ten irregular and 

hence the surface of the solder l~ve'ier is uneven. 

Namely, as shown in Fig. 4 , the ~ur:f ace of a solder 
--·------ - ----· --------
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leveler 12 formed on the standapd'111ark 10 is uneven in 

most cases. Moreover, due to the:surface tension of the 

molten solder, the surface of the .·leveler is smooth. 

Therefore, diffused reflection on: the surface occurs 

very little. Consequently, the directions of. the 
... ..... 

reflected light is determined by the incident angle of 

each light beam. Hence, depending on the incl.ination of 

the surface of the solder leveler~ or the existence of 

pinholes, the light reflected on.the surface,.fcir 
I.I. 

10 example, at a point B shown in Fig. i is hardly detected 

15 

by the ITV camera 2. As a result, the detected image 

data for the solder leveler 12 recognized by the image 

processor fails to show the portion corresponding to the 

point B. 

More particularly, as descri.bed above, the light 

applied to the solder leveler 12 .from the conventional 

light source qevice 11 is in the range between the lines 

lla in Fig. 1. Showing light as l)eing applied to a 

point A in Fig. 4, ·the l.ight within a hatched area 

20 defined by lines llb is projected<on the point A. An 

incident light Ai' reflected on f~e:point A becomes a 

reflected light Ao which is diredfed toward the ITV 

camera 2. If the inclination·of =the solder surface 
:· . 
. ·.· 

becomes larger than that of the p~>int A, the light Ai 

25 does not reflect to the ITV camera. In order to reflect 

to the ITV camera on such a larg~finclination surface, 

the light Ai ml:lSt be applied at ·:·ci.··'1arger incident angle • 
. ·' ./·· 

In other words, a: more inclined d~rection than the 
--- -·-· ------ - ----·-··----
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illustrated angle of the light Ai,,C::an be picked up by 
: ~-::~(·· .... : . 

the camera. However, since the li'.ght having a maximum 
.:·_::··:· . .::.·.:·. 

incident angle is the inciden~ ligh~ Ai in the 

conventional light source. device 1~:> none of the beams 
.; ·:- .. :. 

5 reflected on such a steep surface•.a.re fed to the ITV 

camera 2, so that the image processbr forms an 
.. _;·· ... =·." 

incomplete image data having gaps:~)'.; 

As described above, if the i~dJ_ination of the 

surf ace of the solder leveler is large or pinholes are 

10 formed on the surface, the quantity of light fed to the 

15 

ITV camera decreases. Hence the i~ages are darkened, 

thereby further causing the gaps .'fo:\.be formed when 
.·· ... ·· 

;. ·:;;. 

converted into a two-value data. 

When the image processor recognizes such an 

incomplete image, the detected coriipur or the center of 

the image inevitably differs from the actual contour or 
. ·.· . ./ .. 

the correct center of the object, <th~reby causing error 

in the measurements. In order to:/s;olve such a problem, 
· .. , .·.: 

there has been proposed an image p~6~essor provided with 

20 a system where the gaps in the imi3,ge·: are compensated 
~>.· -~· 

through an exclusive operation so: as :,to obtain a full 

image. However, not only is such}~n'.image processor 

expensive, but in many cases, it ik'.difficul.t to detect 

the gap included in the image. He
0

hC:::~ the conventional 
-;· .. · ... : .. _ 

25 image processor system is insuffipl~nt to eliminate the 

defect. 

SUMMARY OF THE INVENTION 

- 4 -
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An object of the present inve~i't·ion is to provide a 
light source device where light p;b.jected on an object 

:;· ~ ' . 
. "'>· such as a solder leveler are ref leb:ted to an ITV camera 

without regard to inclinations.of .the surface of the 

object.or existence' of pinholes, thereby enabling to 

accurately detect the object. 

Another object is to provide ~>Tight source device 
wherein the components of the emit~e~ light 

substantially parallel to the surf·ace of the object may 

be increased, thereby to prevent tiie picture image from 
··,:;: darkening. 

According to ·the present invetjtion, there is 

provided a light source device for::·a.n. image processor 
. .": ·. ~ ... 

having a television camera compris~tj~ a light source 
15 disposed below the television camerii,. a shelter member 

disposed above the light source so>a~ to P,~event light 

20 

25 

·.:.'· .. 

emitted from the light source from a) .. J:ectly entering the 

television camera, a cylindrical light transmitting :· ... , 

barrel extending from the televisi6~camera to a 
.: ,, . 

position adjacent an object to be d~tected, and a 

diffusing plate hav~ng an opening at 13. central portion 
thereof and secured,· :to an inside w.a1L· of the light 

transmitting barrel at a portion below the light source 
for diffusing the light emitted from.the light source. 

The inside wall of the light t·f~rismitting barrel 

has a pear-skin surface for causinig diffused reflection 
of the light emitted from the light·sburce. 

An auxiliary light source such as an 
... -·. 

- 5 -



electroluminescence may be provid~d-at a lower portion 
in the light transmitting barrel. 

A light transmitting member .·shch as an optical 
fiber may be provided in· the ligh~;>~ransmitting barrel 

5 for transmitting the light of the.i~ight source to a 
lower end portion of the light trari~mitting barrel. 

In accordance with the light/~;burce device of the . : .· ,. -~· 

present invention, the li_ght tran~~~tting barrel from 
which light is emitted is suffici_#ll~'ly extended to face 

10 the object, thereby widely diffusing. the light from the ·." .. ; 

entire caliber of the light trans~i-tting barrel. Hence 
most of the reflected light entersJ:ihe ITV camera 
despite the large inclination of tpe· surface of the 

':_:\~:: 
object or· the existence of the piJ:lholes. Moreover, the '·{.···,_ .. ;.-· .. 

15 quantity of light falling on the obJect is increased, 
thereby enabling to use a light sdii~~e emitting a 
relatively small quantity of· 1ight ... ::} 

.::_; · ... 

In addition, when a surface lf~ht source or an 
additional light source is added, 'th¢ components of 

20 l.ight which are substantially par~iie1 to the surface of •. ' f•"'• 

the object can be increased. Hen6~ i:'he quantity of 
light reflected on the object is incr~ased, thereby . . .. ~ 

preventing the picture image fromO.be~bming dark even if .. . . 
. .... ·· . .. the inclination of the surface is>larg'e,· or when there 

· .. :·,·· 

25 is a pinhole, thus enabling the imilgeprocessor to 
recognize a complete image. 

.. . . 

These and other objects and featti.res of the present 
invention will become more apparen.t from the following ----------·-·-------··-·---------· j" 

- 6 -
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detailed description with reference to the accompanying 

drawings. 

BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 is a sectional view of>~.conventional light 

s source device for an image processo,r·1 
.. -... -.::::··.-· 

Fig. 2 is a fragmentary sectional view of a light 
<." : ••• 

source device for the image proc~~-~~,r according to the 

present invention1 

Fig. 3 is a sectional view shpying light sources 
··· .. : .. 

10 provided in the light source device·· of Fig. 2 J 

Fig. 4 is an illustration de.scr.ibing relations 
~ .... 

between emitted light beams and th#: .. reflections thereof J 

and 

Figs. 5 to 8 are sectional vie~s of various 
.·.· 

15 embodiments of the light source dE!v·~ce according to the 

present invention. 

DETAILED DESCRIPTION OF THE PREFER~ED EMBODIMENT 
:··:.:'__.:_ ... :.::. 

Fig. 2 shows a light source (iev~ce according to the 
; .: : 

present invention. The same references as those in Fig. 

20 1 designate the same parts in Fig~ 2~· 
· .. · ... ·. 

The robot 1 is adapted to mo,Ye ·the ITV camera 2 of 

the image processor in the X and i/ d.irections of the ::·: 
.. :"·: ... ·.· 

print circuit board 3. · A screw thread 4a is formed on 

an inside wall of a lower portion.~l<~he lens barrel 4, ·.· , · .. 

25 and a light source device 5 of th~·p~esent invention is 

attached to the lens barrel 4 by ~~ahs of the screw 
.-·----·-----·· -----·--······· ····----------. 
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thre_a<J 4a. 

The light sourc¢-cievice 5 comprises a light 
transmitting barrel 6)l:J_crewed in the screw thread 4a of 

· .. -.~: ·. 

the lens barrel 4, a i;:iJ.urality of LEDs 7 as a light 
5 source annually arrah~t!d in the light transmitting 

barrel 6 at a portion a:qjacent the upper edge of the 
light transmitting barrel 6. A shelter plate 8 having 
light transmitting opE¥ning Sa is secured to the inside 
wall of the light trans~itting barrel 6 at a portion 

10 above the LEDs 7. A diffusing plate 9 having a l.ight 

15 

·, .. , .... 

transmitting opening•9a is provided under the LEDs 7. 
An inner wall 6a of the. light transmitting barrel 6 has : ·.··.· 

.):.:'; 
a pear-skin (rough sµ'rface) reflector surface for ··~:. ':: . 

causing diffused ref:iedtion. 

·The radially disposed LEDs 7 are connected with on1 
another as shown in Fig~- 3 and are controlled by a 
controller (not showril~P as to be lighted. The shelte: 
plate S prevents the ··1igh_t of the LEDs from directly 
entering the ITV came':ta 2, thereby preventing causing 

20 noises in the image pr6cessor. As long as the upper 
portiqns of LEDs are covered, the shelter plate S may be ;_· ;_-_:" 

formed into various S.hape,s other than the planar shape 
shown in the figure •. For example, the shelter plate. 8 

· .. ,: : : 

may be a reflector plate ·:enclosing an upper side of eacl: 
·· . .- .. ·.·. 

25 LED except for a lower portion thereof • 

. The light transmi ttiJlg openings Sa and 9a are .. ·· , 

formed in the center ~or~_ions of the shelter plate 8 anc: 

--- . ---- - ------
___ --~~~ diffusing plate 9,-~- respectively, so that light 

.... 
·.:.-

.. -· .. - 8 -

:'It> 
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reflected on the standard mark 10.formed on the print 
circuit board 3 may reach the ITV. Ocamera 2. A 
transparent glass or a lens may be·provided in the light 
transmitting openings. 

The lower end of the light t~(insmitting barrel 6 is 
' located at a position which is veFyclose to the 

standard mark as an object. For example, the distance 
between the end of the barrel 6 anC,. the standard mark 10 
is 2 mm to 5 mm. 

In operation, the light emitt~d from the LEDs 7 is 
diffused by the diffusing plate 9. : · The diffused light 

.· .. : is further reflected at random on ·the i~ner surface of 
the light transmitting barrel 6 which is formed into the 
pear-skin reflector surface. The diffused light is thus . : -~·.· .. 

directly projected on the standard.Jn,ark 10 on the print 
:.·.·:. circuit board 3. Hence the light ~];>plied on the 

standard mark 10 is diffused light.:i~~ojected from the 
,·.:· ... 

entire caliber of ·the opening of tti~: light transmitting 
barrel 6 which is considerably clos~ly situated to the 
object to be detected. 

Since the lower end of the light' transmitting 
barrel 6 is close to the object, the range between the 

.. :,-:... 

incident angles becomes wide as show~::. by a reference llc 
in Fig. 4. The range correspon:ds .fc)':·a hatched area 

25 which is shown as the range of light>applied to the . ... : ,.,·· .. 

point B in Fig. 4. As .the illustr~t:itin shows, even at 
; ::_. the point B . of the solder leveler 12 .where the 

inclination is large, a reflected iigf'lt Bo falls in a 

iiil111ii1ii1iiT - 9 -
:>C'. 

·.·:; 



... · .. ,.;:·· range directed toward the ITV camera 2 including the '•. _;:~'..:'.- ·~-i .:: incident light Bi. As a resul. t, ·:t}le solder level.er 12 
is depicted as a complete image b~'a binary numeral, so ... '" :·:.··:.· 

that the position of the standard>~~rk 10 is accurately 
5 detected. 

10 

Even in ·the light device 5 as the first embodiment . ·. ;, •.· -.. ~· ... " 

of the present invention, there ~ci~·· remain a small :, <.''"': :: 
undetected portion along the periph~~y of the solder 
l.eveler 12 of Fig. 4. Namely, th4[! light reflected on 
the periphery is not directed to the· ITV camera 2. Such ·.··:·.···. 

a portion is very small and only f~imed evenly along the 
periphery of the solder leveler, so<that the undetected '::'.=:"·:·:··':. 

portion can generally be neglected<as a position ::····/: :· 

detecting error. If it is undesirable to neglect the 
15 error, the upper surface of the solder leveler is ground 

with abrasive such· as sand paper t·~r.form a coarse 
surface, thereby causing a diffused'.ke.flection of the 

20 

25 

·}: ...... ... :···:\ 
light. Thus, areas of the surfac~~ the reflection 

=· .. ;' : .. ·<": :: 
therefrom is not directed to the ITV camera 2, are 
diminished. 

;.· :· 

In a conventi.orial system, polishing of the surface 
·... -. 

has already been carried out to fqrm a smoother surface, 
hence decreasing the portion wtiich doe's. not reflect 
light aimed toward the ITV.camera :2. However, in the 
present invention, there is no need t6'·.:.further smooth 

.' :;, the surface so that only a rough gririd;i;n,g is sufficient. 
The light emitted from the light.source, is lead 

through the light transmitting barrel '~, the lower 

- 10 -



opening of which is positioned,.adjacent the object, so 
that the quantity of light dif-~tl~ed outside decreases. 
Therefore, a light source emi~ti~g a relatively small 
quantity of light suffices. Thus, instead of the 

5 expensive cold-cathode tube, w~ich emits a large 
quantity of light, inexpensive··;L~Ds can be used. 

In order to increase the ::.~ri~ident angle of the 
light falling on the object, it.:'is preferable to 
increase the ca.liber of the lower opening of the.light 

:,.;_ ·.:··· 

10 transmitting barrel 6 as much ~:s>.possible. On the other 
.... hand, in order to decrease the quantity of light 

diffusing outside, the opening.; i's made as small as 
possible. It is hence necessary:·to determine the 
caliber of the barrel 6 in con·sideration to these ····:"·.· 

15 inconsistent problems_. 

In the light source device·Sof the first 
embodiment, the quantity of co~pc:_>.(lents of light 
substantially parallel to the t;_U~face of the object is 

.. '· 
smaller than the components of :.~ight substantially 

20 perpendicular to the surface. >In other words, when the :· .. :: .. 

inclination of the surface of the'Solder leveler is 
large, or pinholes are farmed irr the solder leveler, the 

·picture image becomes dark, so A:ii~t gaps may be formed ·:_:·. 
in the two-value data for the d~tected image. The 

25 second to fifth embodiments shown:·-in Figs. 5 to 8, 
respectively, are intended to i'~cr~ase the components 
which are substantially parall~

0

L to the surface of the 
object. In each of the figures, the same references as 

- 11 -
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those in Fig. 2 designate the san\¢ parts so that the 
descriptions thereof are omitted· 

Referring Fig. 5, the light)sotirce device S of the 
second embodiment of the present. :~hvention is provided -~·;;;_\::: -~· ' 

with a cylindrical surface light ;.~61Jrce 13 in addition >\:::: :'·f· 

to the light source ot LEDs 7. Tll~_ ·surface light source 
13 comprises an electroluminescen~~:., fixed to the inner ..... :.;·· 
wall 6a of the light transmitting/b~;rrel 6 at a lower 
portion thereof. The inner wall ~rf.(the surface light 
source 13 has a pear-skin surface).'.~·'o·.· cause the diffused 
reflection of light. The surface·'.flght source 13 is 
applied with electric current andJhas a capacity for ·"; '.\./."':.:· 

.... ,,·,·.·: emitting a predetermined quantity : .. 9f'> light. 
The surface light sour~e 13 e~~:~s light from the 

entire surface thereof. The emitt~Xlight is .·.::'·.}· ·:· 

substantially parallel to the surfac~: of the standard >"' :-

mark 10. Thus the horizontal com~orlents of light are 
incre·ased so that sufficient quant1.ty. of light is 

~ .. : ;: : ~: :: .. :. 
transmitted to the ITV camera everiYi:f .. the surface of the 

20 solder leveler 12 is largely inclf'ned~ or pinholes are 
formed. Hence, no gaps are formed in the .binary 

25 

numerals for the detected irn~ge. 

In the third embodirnen t shown? ~n}Ffg •. 6, a light 
transmitting member 15 comprising .a cylindrical acrylic 
resin plate is attached to the inner surface of a lower 
portion of the light transmitting barrel 6. The inner 
surf ace of the light transmitting ~emb~r 15 has a pear-
skin ~urface so as to.cause diffused reflection. The 

.y 

- 12 -
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.· ; ... · 

light transni~tt·ing member 15 ha~:· :a light emitting 
portion 15a;~hich fl.ares out downwardly. The light 
emitted from.the LEDs 7 passes through the light 
transmitting: :member 15 and is radiated from the light ;: : 

5 emitting poition lSa toward the ~tandard mark 10. 

Referrirj,g to Fig. 7, showing the fourth embodiment 
of the presell:f invention, a plura;lity of optical fibers 
16 are annuai~y disposed between ..• the LEDs 7 and a lower ; .. :'·'· 

end of the l.ight transmitting barrel 6. The upper end 
10 of each optic~l fiber 16 is disposed adjacent the LEDs 

7. An intez:nt~diate portion of the optical fiber is 
extended out~ide the barrel 6. TJ1e lower end re-enters 
the barrel 6 .. so as to face the lower end to the inner 
space of the barrel, thereby emit,ting a light in the 

15 horizontal dij:-ection. The inner.wall 6a of the light 
transmitting .. bci,rrel 6 has a pear~skin surface. Thus, 
the third and/fourth embodiments .Provide the same effect 
as that of the: second embodiment shown in Fig. 5. 

ReferriJilg''.'_to Fig. 8, the fifth embodiment of the 
20 present inven~i:on has a cylindrical surface light source 

member 17 comprising an electrolU:minescence which covers 
the entire inJ:ier surface of the lJ..ght transmitting 
barrel 6. Thf::!(~urface.light sou;i::C::emember 17 has an 
annular plate .. T7a having a centrai opening l 7c at the 

25 upper inner portion thereof. A c.ylindrical body l 7b of 
the light sourc¢ member 17 is fixed to the barrel 6 and ···:·,.··· 

the annular plate l 7a is fixed to:··~ mounting plate 9b 
-.:., 

attached to the. inner wall of the··iight transmitting 

- 13 -
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barrel 6. LEDs are not provided :'.iri: this embodiment. 
Since an electrolurninescence.>;having a large 

· ..... 

capacity is used as the light so~J:6e 17, the same effect 
.-:·:;:,::·. 

as those of the previous embodiments is obtained 
: ~ 5 although the LEDs are omitted in the present embodiment. 

Although the present invention.has been described ···::·::( 

in conjuncture to the image proces:sor converting the 
picture imag.e into two-value data,,:the invention may 
arranged to produce an image data.r49presented by 

10 multiple values. 

From the foregoing, it will b~ understood that the 
present invention provides a light·:.isource device for an 
image processor wherein the light p~ojected to the 
object to be detected is diffused ·from lower opening of 

15 the light transmitting barrel which.is sufficiently 
close to the object. Accordingly,.~he light reflected 
on the object is substantially completely transmitted to 

20 

>·' .. :·: 
.:-.';·· 

the ITV camera despite the large inc.linations and 
pinholes formed on the surface of the object. 

The light emitted from the ligbt source is lead 
:: : ,. 

through the light transmitting baffei without diffusing 
outside of the barrel, so that it ,£~\possible to use an 
inexpensive light source capable o¥>~mitting a small 
quantity of light. Moreover, the C::o~ponents of light 

25 which are substantially parallel td)'tpe surface of the 
object are increased, so that gaps.in: the detected image 

: .·."v···,·· 

data are diminished. 
. .. · ··, .. While the invention has been described in 
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conjunction with preferred specific embodiment thereof, 
.-.-_ __ :·.:>:. 

it wil.l. be understood that this d:~scription is intended 
to.illustrate and not limit the sc:ope of the invention, 
which is defined by the following·C:iaims. 

·· . . ·.-: 
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What is claimed is 

1. A light source device ~or an image processor 

having a television camera, comprising: 

a light source disposed b~fow the television 

5 camera: 

a shelter member disposed:'..ab~>Ve the light source so 

as to prevent light emitted fr~mthe light source from 
::··:··. 

directly entering the televisi·C:>ri camera: 

a cylindrical light transnd.tting barre;i. extending 

10 from the television camera to a,,position adjacent an ·.·.: ...... 

object to be detected: and 

a diffusing plate having an<opening at a central 

portion thereof and secured to Cl:ninside wall of the . ;. 

light transmitting barrel at a··-~prtion below the light 

15 source for diffusing the light emitted from the light 

20 

source. 
. > 

2. The light source device-. according to claim 1 

wherein 

an inside wall of the lighf'-transmitting barrel has 

a pear-skin surface for causin~.~iffused reflection of 
.·.:·: 

the ligh~ emitted from the light source. 

3. 

wherein 

The light source devi~~:;.:according to claim 1 

·• 
·i 

a lower end of the light ir~n_smitting barrel is 
_: .. : . _·:·:: 

25 disposed at a position of 2 mm t<:> io mm from the object. ·. · ..... 
. <' 

4. The light source deviC::~- ·according to claim 1 

further comprising 
.:·.: :· 

an auxiliary light source provided at a lower 

·-: :. 

:<~ .. : .. ··.·:=> 

- 16 ~ .··. 
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portion in the light transmitting barrel. 

s. The light source devi¢.e according to claim 1 
further comprising 

. a light tran.smitting membe!r'· provided in the light 
5 transmitting barrel for transmit:ting the light of the 

light source to a lower end portion of the light 

transmitting barrel. 

6. The light so~rce device according to claim 4 
wherein· 

10 the auxiliary light source·is a surface light 
source. 

7. The light source devi¢~ according to claim 5 
.wherein 

the light transmitting memJ?'~r,. is a cylindrical 
15 . acrylic resin plate. 

8. The light source device according to claim 5 
wherein ~- :·. ·. 

the light transmitting member is a plurality of 
;· 

optical fibers. 

20 9. ·The light source dev±c; :,according to claim 6 

wherein 

the surface light source is an electroluminescence. 
10. A light source device<;or an image processor 

having a television camera, comJfi~ing: 
··.· ·.,. 

25 a cylindrical light transm:i.tt;ng barrel extending 
from the television camera to a; position adjacent an 
object to be detected; 

a surface light source provi.df!d in the light ·--- ::·, 

- 17 - . 
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5 

10 

transmitting barrel1 and 

a shelter member disposed abo.ve the surface light 
source so as to prevent light emittE!d.from the l~ght 
source from directly entering th~television camera • 

.. ::.:-:.;_:·;_.::; 

11. The light source devic~ ··Abcording to claim 10 
·,:(;.:. wherein 

the surface light source is arl:electroluminescence. ~~ -. . . 

.·.,::,·.· .. 

.. _____ ,_ __ _ 
------ ---- ·---· - ------..., ._·, 

;. :,:: 
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